Effective population size (N e ) is a fundamental concept that links population structure to the evolutionary processes that shape genetic variation. Demographic estimates of N e may be influenced by a number of factors, including adult sex ratio and variance in individual reproductive success. Genetic estimates of N e are influenced not only by these variables but also by neighborhood size, degree of population substructure, and historical changes in population size. Hence, comparisons of demographic and genetic estimates of N e may yield important insights into the parameters that determine effective size. To explore interactions between demography and N e , we compared estimates of effective population size/census size (N e /N) for 2 demographically distinct populations of the talar tuco-tuco (Ctenomys talarum), a subterranean rodent from Buenos Aires Province, Argentina. Examination of data on adult sex ratios and reproductive success obtained from long-term field studies of C. talarum at Mar de Cobo and Necochea led us to predict that N e /N should be smaller for Mar de Cobo. Demographic and genetic estimates of N e /N were consistent with this prediction. However, interpopulation variation in N e /N was greater for the genetic data set. Based on analyses of microsatellite variation, we suggest that this result is due primarily to differences in current demography, rather than historical reductions in population size. The observed differences in N e /N imply that the strength of genetic drift differs between Mar de Cobo and Necochea, thereby potentially affecting patterns and rates of diversification among populations of C. talarum.
Effective population size (N e ) is defined as the number of individuals in an idealized population that experiences the same magnitude of genetic drift as an actual population of size N (Wright 1931) . Because of its relationship with drift, N e is an integral component of studies aimed at understanding the processes that shape genetic variation in natural populations. Numerous factors may influence the effective size of a population, causing it to differ from the associated census size. For demographic estimates of N e , such factors include fluctuations in population size, deviations from a 1:1 sex ratio, and variance in individual reproductive success (Frankham 1995; Frankham et al. 2002; Nunney and Elam 1994) . Genetic estimates of N e are affected not only by these parameters, but also by neighborhood size, degree of population subdivision, and historical changes in population size (Bouteiller and Perrin 2000; Dobson et al. 2004; Matocq 2004) . In general, demographic estimates of N e tend to produce values that are less than the associated census sizes, whereas genetic estimates of N e tend to be substantially larger than census sizes (Bouteiller and Perrin 2000; Matocq 2004; Storz et al. 2002) .
Given the variety of factors that may influence estimates of N e , identifying the reasons for differences between N and N e is challenging (Crandall et al. 1999; Schwartz et al. 1998) . Current demographic attributes are believed to play a substantial role in determining N e (Nunney 1993 (Nunney , 1995 Nunney and Elam 1994) . Comparisons of demographically distinct populations of conspecifics provide a powerful means of assessing relationships between current demography and N e (Foster et al. 1992; Foster and Endler 1999) . Although numerous studies have estimated N e for natural populations (e.g., Bartley et al. 1992; Gerber and Templeton 1996; Nozawa 1970) , few have used an explicitly comparative approach to examine interactions between demography, genetic structure, and effective size (but see Begon et al. 1980; Bouteiller and Perrin 2000; Husband and Barrett 1992; Matocq 2004; Storz et al. 2002) . Further, few studies have exploited intraspecific variation in population structure to explore the reasons for apparent discrepancies between demographic and genetic estimates of N e .
The talar tuco-tuco (Ctenomys talarum) is a small, solitary subterranean rodent that exhibits marked intraspecific variation in demography. This species, which occurs in dune habitats along the eastern coast of Argentina, has been the subject of nearly 2 decades of research regarding its behavior, ecology, and population biology (Antinuchi and Busch 1992; Busch et al. 1989 Busch et al. , 2000 Vassallo et al. 1994; Zenuto et al. 2001) . Comparative field studies of C. talarum at Mar de Cobo and Necochea, Buenos Aires Province, have revealed striking interpopulation differences in demography (Busch et al. 1989; Busch 1991, 1997; Malizia et al. , 1995 Zenuto et al. 1999a Zenuto et al. , 1999b Zenuto et al. , 2002b that are expected to affect N e . Specifically, a more female-biased adult sex ratio and greater variance in male reproductive success at Mar de Cobo lead us to predict that the ratio N e /N should be smaller for this population than for Necochea. Here, we test this prediction using both demographic and genetic estimates of N e . In particular, by comparing these values to each other and to our measures of census size, we assess how estimates of N e vary between populations and between the data sets used to generate these estimates. These analyses yield intriguing insights into the influence that demographic parameters have on effective size and, hence, the genetic structure of natural populations of vertebrates.
MATERIALS AND METHODS
Study populations.-Populations of C. talarum at Mar de Cobo (378459S, 578569W) and Necochea (388339S, 388459W), Buenos Aires Province, Argentina, have been studied since 1987 by C. Busch and colleagues at the Universidad Nacional de Mar del Plata (Busch et al. 1989 ). Animals at both localities occur in coastal dune habitats that are characterized by sandy soils and that are dominated by Panicum racemosum, Ambrosia tenuifolia, and Distichlis scoparia; detailed descriptions of these sites are provided by Comparatore et al. (1991 Comparatore et al. ( , 1992 . Mar de Cobo and Necochea are separated by approximately 150 km. Because portions of the intervening coastline contain no C. talarum and because populations of this species do not occur further inland in this area (Contreras and Reig 1965; Reig 1964) , current gene flow between the study populations is unlikely.
The study populations appear to differ markedly with respect to adult sex ratio and patterns of male reproductive competition, both of which may affect N e . Although Necochea is characterized by approximately equal numbers of adult females and males, the sex ratio at Mar de Cobo is more female biased, with approximately 3 adult females per adult male (Busch et al. 1989; Busch 1991, 1997; . Several lines of evidence suggest that the degree of polygyny is also more extreme at Mar de Cobo. In particular, sexual dimorphism is more pronounced and relative testis size is smaller in this population than at Necochea (Zenuto et al. 1999b) . Further, males from Mar de Cobo form dominance hierarchies that determine access to receptive females; in contrast, hierarchies are not observed among animals from Necochea, suggesting that access to females is more equitable (Zenuto et al. 2002b) . Assuming that these behavioral differences impact variance in male reproductive success (Andersson 1994; Clutton-Brock 1989; Kruuk et al. 1999) , they may also influence estimates of N e . Collectively, these demographic differences lead us to expect that N e /N should be larger for Necochea than for Mar de Cobo (Nunney 1993; Nunney and Elam 1994) .
Sample collection.-All adult C. talarum resident in a 1.0-ha (Mar de Cobo) or 2.0-ha (Necochea) area were captured between April and November 2002. The sizes of the sampling areas were chosen to be consistent with ongoing studies of the ecology and demography of these populations. To insure that all adults in each sampling area were captured, plastic tube traps were set at all burrow entrances showing signs of recent activity (e.g., freshly excavated mounds of dirt or fresh soil plugs). Trapping at a given burrow entrance continued until either an adult had been caught or 48 h had elapsed with no evidence of animal activity (e.g., plugging of traps or burrow entrances). Each animal captured was weighed, sexed, and individually marked with a numbered metal ankle ring. A nondestructive tissue sample was obtained by removing the distal 1-2 mm of the outer digit on the left hind foot. Tissue samples were stored in 95% ethanol until analysis. Upon completion of these procedures, the animal was released into the burrow from which it had been captured. All field procedures conformed to guidelines of the American Society of Mammalogists for the capture, handling, and care of mammals (Animal Care and Use Committee 1998).
Microsatellite analyses.-Tissue samples from all adults captured in each study population were analyzed. High molecular weight genomic DNA was extracted from tissue samples using the QIAGEN DNeasy tissue extraction kit (QIAGEN, Crawley, West Sussex, United Kingdom). Genetic variation was assessed at 12 microsatellite loci; 5 of these loci had been isolated from Ctenomys haigi (Lacey et al. 1999) , with the remaining 7 isolated from C. sociabilis (Lacey 2001) . These loci were chosen for analysis based on their ability to produce well-resolved polymerase chain reaction products for C. talarum; these loci were not screened to assess allelic variability before generating the data reported here. Polymerase chain reaction amplifications were completed as described by Lacey (2001) . Fluorescently labeled amplicons were electrophoresed on 4% denaturing polyacrylamide gels on an ABI 377 automated sequencer (Applied Biosystems Inc., Foster City, California). A Tamra GS350 size standard (Perkin-Elmer, Norwalk, Connecticut) was run in all sample lanes. Fragment sizes were determined and genotypes were assigned using the GENESCAN 2.0 and GENOTYPER 1.1 software packages (Applied Biosystems Inc.).
Calculations of allele frequencies, analyses of linkage disequilibrium, and tests of departure from Hardy-Weinberg equilibrium were completed using GENEPOP 3.4 (http://wbiomed.curtin.edu.uu/genepop/ index.html; Raymond and Rousset 1995) . The frequency of null alleles was estimated using CERVUS (Marshall et al. 1998) . Interpopulation comparisons of number of alleles per locus and observed heterozygosity were conducted using Wilcoxon signed-ranks tests, as implemented in STATISTICA 6.0 (StatSoft, Inc., Tulsa, Oklahoma). Evidence of historical reductions in population size was assessed in 3 ways. First, observed allele frequencies were tested for significant deviation from the L-shaped frequency distribution (predominance of low-frequency alleles) expected for nonbottlenecked populations using BOTTLE-NECK (Piry et al. 1999) . Second, the number of loci for which the expected heterozygosity under Hardy-Weinberg equilibrium (H E ) was greater than the expected heterozygosity estimated from drift-mutation equilibrium conditions (H EQ ) was assessed. This analysis is based on the assumption that, in nonbottlenecked populations, approximately 50% of loci should exhibit excess heterozygosity (H E . H EQ ), with the remaining 50% exhibiting insufficient heterozygosity (H E , H EQCornuet and Luikart 1996). Significant departures from this expectation were identified using the Wilcoxon signed-ranks test as implemented by BOTTLENECK (Piry et al. 1999) . Finally, the mean of the ratio number of alleles:range of allele sizes (M) was calculated following the procedures of Garza and Williamson (2001) . Because bottlenecks will reduce the number but not necessarily the size range of alleles, small values of M should be indicative of historical reductions in population size. Confidence intervals for M were generated using the RESAMPLE analyses and MONTE CARLO subroutines available in POPTOOLS (Hood 2004, available at http://www.cse.csiro.au/poptools). Together, these 3 procedures provide a powerful means of detecting historical reductions in population size (Garza and Williamson 2001) .
Genetic estimates of N e .-Initially, genetic estimates of effective population size (N ge ) were generated using the following equation (Hartl and Clark 1997:296, equation 7.30) :
in which H is the expected heterozygosity averaged across all microsatellite loci (calculated according to Nei 1987) and l is the estimated mutation rate (1 Â 10 À3 -Boutellier and Perrin 2000, Matocq 2004; Weber and Wong 1993) . Estimates of h (4N e l) based on expected heterozygosity can be highly variable (Schwartz et al. 1988 ) and, hence, we used the RESAMPLE (100 iterations with replacement) and MONTE CARLO subroutines available in POP-TOOLS (Hood 2004, available at http://www.cse.csiro.au/poptools) to generate 95% confidence intervals for measures of N ge based on this statistic. This procedure relies upon allele frequency data; the stepwise pattern of mutation thought to characterize microsatellite loci (Valdes et al. 1993) suggests that data on allele size variation also may capture information regarding historical determinants (e.g., population bottlenecks) of N e . To explore this aspect of effective size, we estimated N ge for our study populations using relative variances in allele sizes (Valdes et al. 1993) , as described by Hambuch and Lacey (2002) . This procedure is based on the assumption that, for homologous loci, the ratio of h pop1 /h pop2 (where h ¼ 4N e l) should reflect the relative difference in N e between 2 populations (Kimmel and Chakraborty 1996; Moran 1975) . Although the resulting estimates of N ge are relative, rather than absolute, they reflect historical as well as current demographic determinants of N e . Comparisons of locus-specific variances in allele size and locus-specific estimates of relative N e were conducted using Wilcoxon signed-ranks tests, as implemented in STATISTICA 6.0 (StatSoft, Inc.).
Demographic estimates of N e .-Demographic estimates of effective population size (N re ) were generated using the following equation from Nunney (1993) :
in which r is the adult sex ratio, T is the generation time, A is the sexspecific average adult life span, m is male, f is female, b f is the average female fecundity, I bi is the sex-specific (where i is either m or f) standardized variance in reproductive success (variance/mean 2 ), and I Ai is the sex-specific (where i is either m or f) variance in adult life span. Generation time was estimated as T ¼ M À 1 þ A, where M is the maturation time (Nunney and Elam 1994) . This procedure assumes that animals reach maturity at the age of 1 year, which is appropriate for C. talarum . The model is relatively robust to variation in adult population sizes and age-related variation in fecundity and survival (Nunney 1993; Nunney and Elam 1994) , which should improve its suitability for between-population comparisons of N re /N. The parameters emphasized by this analysis-adult sex ratio and breeding system-have been shown to be important determinants of N e (Frankham 1995; Frankham et al. 2002) . Further, both of these demographic attributes have been shown to differ substantially between the study populations, making this model particularly appropriate for comparative analyses of demographic N e in C. talarum.
Data on adult sex ratio in each study population were obtained from Busch et al. (1989) and . Typically, animals at Mar de Cobo and Necochea begin breeding when they are approximately 1 year old . Data on average adult life span were obtained from Pearson et al. (1968) and Busch et al. (1989) . Because intersexual differences in longevity were not reported, we used the same estimate of average life span for both sexes; the assumption that longevity of males and females is comparable should not systematically bias estimates of N e unless intersexual patterns of survival differ between the study populations. Because Busch et al. (1989) present information on longevity for animals at Mar de Cobo only, the estimated average adult life span for Mar de Cobo was used for both populations. This procedure should be conservative given that mortality of males is expected to increase with degree of polygyny (Daly and Wilson 1983) ; as a result, our analyses should underestimate actual differences in N re /N between the study populations. Estimates of female fecundity and variance in female reproductive success at Mar de Cobo were obtained from Zenuto et al. (2002a) ; again, because population-specific data were not available for Necochea, the same estimates were used for both study populations. Estimates of variance in male reproductive success for each population were obtained from DNA fingerprinting analyses of paternity conducted by Zenuto et al. (1999a) .
RESULTS
Microsatellite variability.-Census size (total number of animals captured) was 72 for Mar de Cobo and 62 for Necochea. No evidence of linkage disequilibrium was detected among the loci screened (all P . 0.05). After Bonferroni correction (Rice 1989 ), significant departures from HardyWeinberg expectations were detected for 4 loci (Table 1) . Observed heterozygosities for 1 locus, Soc 5, deviated significantly from expected values in both study populations. In contrast, the remaining departures from Hardy-Weinberg expectations were limited to a single population per locus (Mar de Cobo: Hai 3; Necochea: Soc 1, Soc 7). Each of these loci was excluded from further analysis. Although 3 of the remaining loci were characterized by estimated null allele frequencies in excess of þ0.02 (Marshall et al. 1998 ) in one or both populations, no samples failed to amplify at these loci and comparisons of 22 known parent-offspring pairs identified by Zenuto et al. (1999a) revealed no genotypic mismatches, providing no direct evidence of null alleles (Callen et al. 1993) . Consequently, these loci were retained in our analyses, producing a final data set consisting of genotypes from 8 microsatellite loci.
Microsatellite variability was greater for Necochea than for Mar de Cobo. The number of alleles per locus ranged from 2 to 6 at Mar de Cobo and from 2 to 8 at Necochea (Table 1) . Although all loci were variable, there was a significant tendency for allelic variation to be greater at Necochea (Wilcoxon signed-ranks test, T ¼ 0.0, n ¼ 8, 2-tailed P ¼ 0.043). The number of polymorphic loci (95% criterion) was also greater for this population (Necochea: 8/8 loci; Mar de Cobo: 7/8 loci). Concordantly, observed heterozygosity was greater for Necochea at 6 of the 8 loci considered; although this tendency was not significant (Wilcoxon signed-ranks test, T ¼ 5.0, n ¼ 8, 2-tailed P ¼ 0.069), it suggests that genotypic variability was greater for animals from Necochea. No significant tendency was found for allele lengths from Necochea to be greater than those from Mar de Cobo (Wilcoxon signed-ranks test, T ¼ 11.0, n ¼ 8, 2-tailed P ¼ 0.327), suggesting that the observed differences in variability were not due to consistent biases in microsatellite size.
Historical reductions in population size.-Histograms of allele frequency distributions were similar for both study populations. In populations that have experienced a recent bottleneck, the number of alleles occurring at intermediate frequencies (0.11-0.90) should exceed the number occurring at low frequencies (,0.10-Luikart et al. 1998) . Allele frequencies in our study populations did not conform to this expectation. At Necochea, 52.2% of the 44 alleles detected occurred at frequencies of ,0.10; for Mar de Cobo, this figure was 61.1% of the 32 alleles detected. Accordingly, analyses using BOTTLENECK indicated that neither histogram of allele frequencies differed from the L-shaped distribution characteristic of populations that have not experienced a recent bottleneck. For Necochea, the number of loci for which H E . H EQ did not differ significantly from that expected under equilibrium conditions (Wilcoxon signed-ranks test, P ¼ 0.074, stepwise mutation model assumed), thus providing no evidence of historical reductions in population size. In contrast, at Mar de Cobo, the number of loci for which H E . H EQ was significantly greater than expected (Wilcoxon signed-ranks test, P ¼ 0.020, step-wise mutation model assumed), which may be indicative of a bottleneck event. However, mean (61 SD) estimates of M did not differ between the study populations (Necochea: 0.56 6 0.31; Mar de Cobo: 0.61 6 0.25; Wilcoxon signed-ranks test, T ¼ 9.0, n ¼ 8, 2-tailed P ¼ 0.753) and, although the observed mean values of M fell below the threshold value (M ¼ 0.68) thought to be indicative of a recent bottleneck (Garza and Williamson 2001) , 95% confidence intervals for each mean (Necochea: 0.387-0.767; Mar de Cobo: 0.45-0.765) encompassed this threshold. Thus, 2 of the 3 procedures used to detect historical reductions in population size failed to reveal significant evidence of bottlenecks in either study population.
Estimates of N e . Table 2 ). Estimates of N ge based on the variance in microsatellite allele sizes revealed a similar tendency. Variance in allele size was greater for Necochea at 7 of the 8 loci examined (Wilcoxon signed-ranks test, T ¼ 0.000, n ¼ 8, 2-tailed P ¼ 0.030). Accordingly, 7 of 8 estimates of relative N ge were greater for Necochea (Wilcoxon signed-ranks test, T ¼ 3, n ¼ 8, 2-tailed P ¼ 0.036), as was the mean ratio of relative genetic effective population sizes (mean N
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The results of demographic analyses of N e (N re ) were similar. Adult sex ratios recorded during this study (Necochea: 1M:1F; Mar de Cobo: 1M:1.6F) and published data (Busch et al. 1989; ) both indicated that the study population at Mar de Cobo was more female biased; because (Table 3) . Based on parentage analyses by Zenuto et al. (1999a) , standardized variance in male reproductive success was estimated as 1.07 for Necochea and 1.83 for Mar de Cobo. Using an average adult lifespan (A) of 1.8 years and an average maturation time of 1 year, we estimated the generation time (T) for our study populations to be 1.3 years (Table 3) . Applying these values to equation 1 revealed that N re was greater for Necochea than for Mar de Cobo (Table 2) . Estimates of N e clearly varied with the type of data used to quantify N e . In both populations, values for N ge were greater than those for N, whereas estimates of N re were less than N (Table 2) . Between populations, estimates of N e /N were consistently greater for Necochea, although the magnitude of this difference varied between data sets. Specifically, although N re / N was 1.4 times greater for Necochea than for Mar de Cobo, N ge /N was 2.2 times greater for Necochea (Table 2) . Hence, interpopulation differences in N e /N were greater for genetic estimates of N e .
DISCUSSION
All estimates of N e examined support the prediction that N e / N is greater for Necochea than for Mar de Cobo. Allelic variation at the microsatellite loci analyzed was greater for Necochea, as was observed heterozygosity at these loci. These differences in variability were not associated with detectable biases in microsatellite structure (e.g., allele size), suggesting that, instead, they reflect demographic or historical differences between the study populations. Because estimates of N re and N ge were generated using distinct data sets, they provide convincing evidence that N e /N differed between the study populations. At the same time, the magnitude of these estimates clearly differed, with estimates of N re being less than and estimates of N ge being substantially greater than census sizes. In part, these differences may reflect the use of different data sets and statistical algorithmns to estimate N e . However, the variables that influence demographic versus genetic estimates of N e are not identical and, hence, discrepancies between N, N ge , and N re may be indicative of the extent to which different parameters affect a population. Thus, in addition to testing predictions regarding the effects of known differences in population structure, the use of multiple estimators of N e may allow novel insights into the demographic and historical variables that determine N e .
Because the same values for generation time, life span, and variance in female reproductive success were used for Mar de Cobo and Necochea, the difference between estimates of N re /N for these populations is due primarily to variation in adult sex ratio and patterns of male reproductive success. As a result, these estimates may not fully capture differences in demographic effective size between the study populations. However, sex ratio and variance in reproductive success are among the most important demographic determinants of N e (Frankham 1995; Frankham et al. 2002) and, hence, emphasizing these variables is appropriate. Further, these parameters seem more likely to vary significantly between populations of conspecifics than basic natural history parameters such as generation time and life span (Charnov 1990 ). Finally, variation in male reproductive success typically exceeds that for females, particularly in polygynous species (Clutton-Brock 1989) , suggesting that female reproductive success should play a less prominent role in determining N e . Thus, although the estimates of N re presented here may not be comprehensive measures of demographic effective population size, these values should provide meaningful information regarding the factors that affect N e /N.
Intraspecific differences in N e /N.-Demographic factors that influence N e include temporal fluctuations in mean population size, deviations from a 1:1 adult sex ratio, and variation in individual reproductive success (Frankham et al. 2002; Wright 1938) . For populations that vary temporally in size, N e is expected to approximate the harmonic mean number of adults per generation (Frankham 1995) . Because data for this study were collected over the course of 10 months, we were unable to assess changes in population size across multiple years (generations). Thus, our estimates of N e represent point samples that may be subject to variation over time. However, population densities at our study sites have remained relatively constant (see Cutrera et al. 2005; Malizia et al. 1995) since data collection began at Mar de Cobo (1985 ( -Busch et al. 1989 and Necochea (1987 , suggesting that temporal variation in population size has not contributed substantially to the observed intraspecific differences in N e /N.
In contrast, adult sex ratio and variance in male reproductive success may have a marked influence on the effective sizes of the study populations. Deviations from a 1:1 sex ratio are expected to decrease N e , as is substantial variation in the number of offspring per individual (Frankham 1995; Frankham et al. 2002; Wright 1969 ). Both conditions are thought to be typical of Clutton-Brock 1989) . Consequently, the more extreme the degree of polygyny, the more N e is expected to decrease relative to N. Intraspecific variation in degree of polygyny has been reported for a number of rodent species, including common mole-rats (Cryptomys hottentotus- Bishop et al. 2004) and prairie voles (Microtus ochrogaster- Roberts et al. 1998) .
With regard to our study populations, examination of behavioral and genetic data indicates that polygyny is more pronounced at Mar de Cobo than at Necochea (Zenuto et al. 1999a (Zenuto et al. , 1999b (Zenuto et al. , 2002b . The intraspecific differences in N e /N reported here are consistent with the apparently greater degree of polygyny at Mar de Cobo. Intraspecific differences in N e /N have potentially profound implications for patterns of genetic structure and evolutionary change. Because genetic diversity should decline at a rate of 1/ (2N e ), differences in N e may result in markedly different levels of genetic variation within populations of the same species (Crandall et al. 1999; Schwartz et al. 1998) . Concordantly, as N e decreases, the extent to which a population is influenced by random processes such as genetic drift increases (Wright 1969) . As a result, the evolutionary processes that drive genetic change in populations characterized by small N e s may be quite different from those experienced by conspecifics in populations with larger effective sizes. As this study suggests, demographic parameters such as sex ratio and variance in reproductive success may be important determinants of intraspecific differences in N e /N. Intraspecific variation in sex ratio and mating behavior is common among vertebrates (Emlen and Oring 1977; Foster and Endler 1999) and, hence, demographically mediated differences in N e may be important determinants of rates and patterns of evolutionary change in these animals.
Discrepancies between estimates of N e .-Although estimates of N re may be influenced by adult sex ratio, life span, and variance in reproductive success (Nunney 1993) , estimates of N ge are affected not only by these parameters, but also by factors such as neighborhood size, degree of population subdivision, and severity of historical reductions in population size (Bouteiller and Perrin 2000; Matocq 2004; Storz et al. 2002) . As a result, discrepancies among N, N re , and N ge may yield important information regarding the determinants of genetic structure in natural populations of vertebrates. For both study populations, estimates of N ge were substantially larger than estimates of N re or N, indicating that neighborhood size, subdivision, and historical bottlenecks may be significant components of population structure in C. talarum. Because the magnitude of these differences varied between populations, comparative analyses of Mar de Cobo and Necochea may provide insights into the relative importance of these factors in determining N e in this species.
Historical reductions in population size may produce estimates of N ge that are small compared to current census sizes (Storz et al. 2002) . Historical events are believed to have contributed significantly to patterns of genetic variability in several species of Ctenomys. For example, historical reductions in population size have been implicated in the maintenance of an unusual coat color polymorphism in C. rionegrensis (Wlasiuk et al. 2003) , in the low levels of genetic variability detected for C. lami (El Jundi and Freitas 2004) , and in the occurrence of marked interspecific differences in variability between C. sociabilis and C. haigi (Lacey 2001) . Direct evidence of the genetic consequences of a reduction in population size was provided by Gallardo and Köhler (1994) and Gallardo et al. (1995) , who reported a marked decline in genetic variation in C. maulinus brunneus after a volcanic eruption in southern Chile that resulted in a 91% decrease in population size. Collectively, these studies suggest that historical factors may contribute substantially to current estimates of N e in at least some species of Ctenomys.
However, our analyses failed to reveal evidence of recent reductions in population size for C. talarum from Mar de Cobo or Necochea. More importantly, results of our analyses did not suggest that these populations have been differentially affected by historical events. Although an excess of loci with larger-thanexpected heterozygosities was found for Mar de Cobo, estimates of M did not differ significantly between populations and were not significantly below the threshold value indicative of a bottleneck. Because M is expected to track evidence of historical reductions in population size over longer time periods than analyses based on allele frequencies (Garza and Williamson 2001) , this statistic may be particularly informative regarding the comparative histories of our study populations. Thus, although we cannot reject the possibility that one or both study populations have been subject to more ancient reductions in population size, analyses specific to microsatellites (the same markers used to estimate N ge ) do not suggest that the larger value of N ge /N obtained for Necochea is due mainly to interpopulation differences in the severity of recent historical bottlenecks.
Local populations that are subdivided into multiple breeding units may produce estimates of N ge that are larger than N (Dobson et al. 1998 (Dobson et al. , 2004 Matocq 2004; Sugg et al. 1996) . Microsatellite analyses have revealed that spatial substructure is more pronounced at Mar de Cobo than at Necochea (Cutrera et al. 2005) , suggesting that, if population substructure is a primary determinant of N e in C. talarum, then N ge /N for Mar de Cobo may be inflated relative to N ge /N for Necochea. Accordingly, estimates of N ge /N for the study populations should be more similar than estimates of N re /N. To the contrary, however, our analyses indicated that demographic estimates were more similar than genetic estimates of N e . Thus, although population subdivision may have led to increased estimates of N ge , subdivision alone does not appear to explain the greater discrepancy between genetic (versus demographic) estimates of N e and census size in our study populations.
Finally, neighborhood size and interpopulation movement may contribute to estimates of N ge that exceed N. If neighborhood size, defined as the spatial extent of the deme or randomly mating group (Matocq 2004; Sumner et al. 2001) , exceeds the area used to determine census size, then the pool of individuals contributing to genetic variability in the population will be larger than that sampled (Storz et al. 2002) , potentially leading to higher than expected estimates of N ge . Although neighborhood sizes for our study populations were not known, genetic analyses indicate that population substructure is more pronounced at Mar de Cobo (Cutrera et al. 2005) , which may reflect reduced movement of individuals and, hence, a smaller neighborhood size compared to Necochea; this putative difference may, in turn, contribute to the relatively smaller value of N ge obtained for Mar de Cobo. Mark-recapture and radiotelemetry studies currently in progress at Necochea and Mar de Cobo will yield more detailed data regarding dispersal patterns and neighborhood sizes for these populations. When combined with more extensive molecular characterizations of population history in C. talarum, these analyses should yield important new insights into the roles of current and historical demographic factors in determining N e .
RESUMEN
El tamaño efectivo poblacional (N e ) es un concepto fundamental que relaciona la estructura poblacional con los procesos evolutivos que dan forma a la variación genética. Estimadores demográficos de N e pueden ser influidos por un gran número de factores, incluyendo la proporción sexual de adultos y la variación en el éxito reproductivo individual. Estimadores genéticos de N e son influidos no sólo por estas variables sino también por el ''tamaño del vecindario,'' el grado de subestructura poblacional y reducciones históricas en el tamaño de la población. Por lo tanto, comparaciones entre estimadores demográficos y genéticos de N e pueden brindar información sobre los parámetros que determinan el tamaño efectivo. Con el fin de explorar las interacciones entre demografía y tamaño efectivo, comparamos estimadores de N e /N de dos poblaciones demográficamente distintas del tucotuco del talar (Ctenomys talarum), un roedor subterráneo de la Provincia de Buenos Aires, Argentina. Datos sobre proporción sexual y éxito reproductivo obtenidos a partir de estudios de campo a largo plazo de C. talarum de Mar de Cobo y Necochea nos llevaron a predecir que el N e /N debería ser menor en Mar de Cobo. Estimadores demográficos y genéticos de N e /N son consistentes con dicha predicción. La diferencia en N e /N entre las dos poblaciones de estudio, sin embargo, fue mayor para los datos genéticos. Basados en análisis de variación de microsatélites, proponemos que estos resultados se deben principalmente a diferencias en la demografía actual, en vez de a reducciones históricas en el tamaño poblacional. Las diferencias observadas en N e /N sugieren que la fuerza de la deriva difiere entre Mar de Cobo y Necochea afectando potencialmente, en consecuencia, los patrones y tasas de diversificación entre las poblaciones de C. talarum.
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